Aims Patients with heart failure (HF) commonly suffer from severe impairment of quality of life (QoL). One main goal of HF treatment is improvement of QoL. Physical well-being is an essential component of QoL. To enable assessment of physical well-being in HF patients, we validated the FEW16 questionnaire in a prospective study with patients from the Cardiac Insufficiency Bisoprolol Study in ELDerly.
Introduction
Heart failure (HF) is a globally growing health problem with high rates of mortality and morbidity and associated with considerable impairment in quality of life (QoL). In westernized countries, HF is the most common cause for hospitalization in patients above age 65 years, 1 rendering HF one of the principal burdens for health care systems in the 21st century. 2 Besides morbidity and mortality, QoL has been identified as one major patient-reported outcome (PRO), 3 and poor QoL in HF has been associated with reduced survival. [4] [5] [6] Patient's health status significantly impacts on QoL, which includes mental, physical, and social aspects of life. Impairment of QoL through illness may lead to depression, social isolation, and diminished adherence to therapy. 7, 8 On the other hand, the potentially causal associations are bidirectional: treatment itself (e.g. betablocker therapy) may affect QoL, and 'objective clinical improvement' may differ from the 'subjective well-being' of patients.
The European Society of Cardiology emphasizes the necessity to study PROs as endpoints in clinical studies because-from a patient perspective-they bear similar relevance compared with morbidity and mortality and may thus be regarded complementary endpoints. 9 Disease management in HF should be directed not only to prolong life but also to enhance the patient's wellbeing and QoL. In this respect, PRO data reflecting the subjective experience of treated patients may serve well in the decisionmaking process of the therapeutic strategy.
Ideally, a self-report by the patient should serve several purposes: help the caring team in the patient assessment, assure the patient that he or she is being perceived as an individual in a holistic treatment approach, and raise patient's awareness about his or her health condition. However, the clinical utility of a patient questionnaire not only depends on the number and phrasing of questions, but also on the subject's general condition present when filling in the questionnaire. In patients with HF, comorbid conditions (e.g. depressed mood) have major confounding role. 7, 10, 11 It is thus important to validate questionnaires for use in specific subpopulations and to include the knowledge and input of those patients into its design process.
The aim of the presented work was to further validate the questionnaire for subjective physical well-being (FEW16 -Fragebogen für die Erhebung des körperlichen Wohlbefindens) for its use in patients with systolic HF.
Methods

Ethical approval of the study and informed consent
The investigation conforms to the principles outlined in the Declaration of Helsinki. The German Health Authorities and the Ethics Committees at each centre approved the study.
Written informed consent was obtained from all patients prior to any study-related procedures.
Study population
For the current report we sampled 136 patients from the Cardiac Insufficiency Bisoprolol Study in ELDerly (CIBIS-ELD) study, a randomized prospective trial investigating the differential impact of betablockers in elderly patients with heart failure with reduced (or preserved) left ventricular ejection fraction (LVEF). The study design has been reported in detail elsewhere. 12 
Data collection and instruments
We collected data at trial baseline (i.e. the start of beta-blocker up-titration) and after 3 months of follow-up (FU1). Additional data were collected 2 to 4 years after baseline (FU2) to gather longitudinal information. All questionnaires were completed by the patients themselves in the outpatient department without supervision.
FEW16
In order to adapt this concept of salutogenesis by Aaron Antonovsky, Kolip & Schmidt developed the FEW16, a 16-item 'Questionnaire for assessing Physical Well-being', with a particular emphasis on positive phrasings, because previous questionnaires rather focused on inabilities and pain. 13 The FEW16 measures the subjective habitual physical well-being through the last 3 weeks by concentrating on the psychological well-being in the sense of affective experiencing 14 and abilities rather than on the absence of disease, pain, or physical incapacity. 15, 16 The habitual well-being is perceived as a construct, which is relatively stable over weeks to months. It relies on the assessment of emotional experiences and is thus influenced by also stable personality traits and the subject's environment. 17 The FEW16 questionnaire has been validated using two patient populations from a rehabilitation centre and one sample population of healthy university students. 13 Albani et al. 2006 18 applied the FEW16 in healthy samples of 573 subjects from East and 1900 subjects from West Germany. Their results speak for a good reliability and internal consistency of the FEW16 questionnaire.
The FEW16 consists of four subscales: Resilience, Ability to Enjoy, Vitality, and Inner Peace, each of which contains four items. The items are to be answered on a 6-point Likert scale 21 which is a standard questionnaire for the assessment of health-related QoL. The employed version concentrates on the period throughout the last 4 weeks. The SF36 consists of 36 items assigned to eight subscales assessing the following aspects of health: Physical Functioning, Role Physical, Role Emotional, Pain, Social Functioning, Mental Health, Vitality, and General Health Perceptions. The questions are to be answered on 3-point, 5-point or 6-point Likert scales or on a yes or no basis. The answers are transformed into scores which range from 0 for 'poorest' to 100 for 'best possible QoL'. In addition, two superordinate scores are calculated by combination of items, one of which is related to physical health, the other to mental well-being. The questionnaire is completed in 5 to 10 min. The German version of the SF36 has been extensively validated by several studies [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] and is itself employed for the validation of newer disease-related questionnaires. 32, 33 PRIME MD Patient Health Questionnaire German short version The PHQ-D questionnaire was designed for the recognition of the main psychological symptoms in primary medical care, 34 originally developed as 'PRIME MD Patient Health Questionnaire (PHQ)'. 35 For this study, we used the authorized German version of the questionnaire's short version for depression (PHQ-D, 36 ), consisting of nine questions to assess depressive symptoms in patients. The questions ask how often the patients suffer from different types of discomfort on a scale ranging from '0' ('not at all') to '3' ('almost every day'). The points from all questions are summed up, yielding a score that indicates no depression/healthy (<5), mild or subliminal depression, [6] [7] [8] [9] or major depression with the distinction of medium, [10] [11] [12] [13] [14] pronounced, [15] [16] [17] [18] [19] or severe. [20] [21] [22] [23] [24] [25] [26] [27] The PHQ-D questionnaire can be answered quickly, is easy to interpret, and has been recognized as valid and reliable. [37] [38] [39] Statistical analysis Baseline characteristics are described using mean ± SD or n (%). The first step of analysis was a revalidation of the FEW16. In order to examine the factorial structure, a principal component analysis with varimax rotation was used, analogous to the original instrument development. 13 As a measure of internal consistency, intraclass correlations (type 3), Cronbach's alpha coefficient and Guttman's lambda6 were calculated. Probability of answering levels per item was estimated via the 25th/75th percentile. For a cross-validation with the SF36 questionnaire and the PHD-Q, Spearman rank correlations were calculated. The second step of analysis focused on the relations between physical well-being and clinical parameters. Spearman rank correlations were calculated for quantitative values such as the distance in the 6 min walking test (6MWT). For categorical data such as sex or NYHA category, the groups were compared using the Kruskal-Wallis rank sum test. In addition to the baseline values of the patients, their changes at a follow-up examination after 4 years were analyzed in order to test the possible prognostic value of the FEW16 scales.
In an exploratory fashion, all correlations were calculated separately for the gender groups after the analysis in the total sample. A formal comparison between the groups by means of inferential statistics was not part of this analysis and would require a greater sample size.
Five per cent was defined as the level for statistical significance. All calculations were made in the statistical scripting language R (http://www.R-project.org/).
Results
Patient sample
Only patients diagnosed with systolic HF were recruited for this study (LVEF ≤ 45%, n = 136). For 127 of those patients, complete data were available at baseline and thus used for final analysis [mean age 73 ± 5.5 years, 72% male, mean LVEF 37 ± 8.5%, and 5.5%, 59.8%, and 34.7% in NYHA functional class I, II, and III, respectively ( Table 1) ]. Due to some missing data, we have complete FEW16 and SF36 data for the follow-up after 3 months for 118 patients and for the follow-up after 2-4 years for 44 patients which could be included into the calculations. When calculating changes between data from different time points, we applied pairwise tests, including only patients with valid data at both measurement times.
FEW16, 36-Item Short-Form Health Survey, and PRIME MD Patient Health Questionnaire German short version questionnaires Figure 1 shows the scores of all questionnaires at the different time points. The FEW16 total score increased significantly from 3.04 ± 1.04 at baseline to 3.19 ± 0.94 at FU1. At FU2, the total score had decreased to 2.77 ± 0.94 (P = n.s. compared with baseline). Regarding the subscales, the scores for Ability to Enjoy and Vitality increased significantly from baseline to FU1, but changes to FU2 were not significant. Values for all SF36 subscales significantly increased between baseline and FU1. At FU2, scores for General Health perceptions, Role Emotional, and the psychological component score had increased, and Role Physical had decreased significantly. We further detected a significantly reduced total score for the PHQ-D at FU1 when compared with baseline, which returned back to baseline levels at FU2.
Factorial structure and internal consistency
The factorial structure of the FEW16 questionnaire showed four factors ( Figure 2 ). Items 1, 5, 8, and 10 are originally assigned to subscale Resilience (PA3). In our dataset, item 8 had a strong relationship to this subscale with a factor loading of 0.47, but was equally related to the scale Ability to Enjoy with a factor loading of 0.48. Because of the numerically Construct validity-correlation of FEW16 with 36-Item Short-Form Health Survey and PRIME MD Patient Health Questionnaire German short version subscales at baseline Relation between clinical measurements and FEW16 and presumed gender specificity Table 4 shows the correlations between clinical data and FEW16 scales. We found significant correlations between the 6MWT and the FEW16 total score (0.24) as well as with the subscales Resilience (0.26), Inner Peace (0.21), and Ability to Enjoy (0.18). In addition, patients' heart rate showed significant negative correlations with the FEW16 total score (À0.22) and with the subscales Ability to Enjoy (À0.22) and Resilience (À0.20). A tendency was found for Inner Peace and heart rate. Age and LVEF on the other hand did not correlate with any of the FEW16 scales. As for sex, NYHA class, and betablocker therapy, there were no significant correlations with any FEW16 scale either, although tendencies were noted for a correlation between sex and Vitality, Inner Peace and the total FEW16 score, and for NYHA class and Resilience.
Major depression correlated significantly with all subscales and with the total FEW16. Figure 3 shows the potential impact of gender on the relations between FEW16 scales and clinical measurements using the 6MWT as an example. There was a positive relationship between physical well-being (total score FEW16) and the 6MWT, which was detectable in men only. 
Relation between changes in FEW16 values and clinical parameters and SF36
We further assessed whether the changes from baseline to FU2 measured by the FEW16 reflected the changes measured by the SF36 and PHQ-D and those of clinical parameters ( Table 5 ). The FEW16 total score changes did not correlate with changes in 6MWT, LVEF, and heart rate, but they reflected the changes of the SF36 subscales General Health Perceptions, Vitality, Social Functioning, Physical Functioning, Mental Health, and the physical and the psychological components. Of the FEW16 subscales, Vitality correlated with SF36 Physical Functioning. Inner Peace was the FEW16 subscale that correlated with more SF36 scales (5 out of 10) than any other with two of those subscales relating to physical QoL (Vitality and Role physical). Resilience correlated with four out of nine SF36 subscales. With regard to depressive symptoms (PHQ-D), changes in the FEW16 total score had significant negative correlations with changes in Little interest/ pleasure in doing things, Feeling tired/having little energy, Difficulties sleeping, Physical impairments, and Thoughts of suicide.
All FEW16 subscales but Vitality correlated with Little interest/ pleasure in doing things, and all but Ability to Enjoy reflected the changes in Feeling tired, having little energy. All FEW16 subscales correlated significantly or had a strong tendency to correlate with Thoughts of suicide. Inner Peace was correlated with more PHQ-D subscales (six out of nine) than any other subscale.
Discussion
Validity of FEW16 for assessment of health-related Quality of Life Aim of this study was the validation of the FEW16 as a disease-specific instrument for the assessment of physical well-being in HF patients. The FEW16 showed good reliability and internal consistency with high values for Guttman´s lambda 6 and Cronbach's alpha, which were comparable to findings in previous validations. The factorial structure could be reconstructed with one exception, that item 8 appeared to have a slightly stronger association with subscale Ability to Enjoy than with Resilience. Given the high intercorrelation of subscales, all addressing the same generalized factor 'well-being', this deviation from the original factor score is not seen as critical problem potentially limiting the questionnaires use. In the original factor analysis defining the subscales, 13 several items showed relevant factor loadings above 0.4 for more than one subscale and were assigned to the scale with the highest loading.
13,18
The FEW16 subscales showed significant correlations with all SF36 subscales. Subscales in the different questionnaires expected to measure constructs of the same content showed higher correlations than those measuring different constructs. For example, the finding that FEW16 Vitality correlated strongly with SF36 Vitality, and Physical Functioning confirmed that the FEW16 measured the correct construct in this place. Vitality is an important factor of physical wellbeing. This result confirms what Kolip & Schmidt found in their first validation study. 13 The negative correlations of the FEW16 scores with those of the PHQ-D were expected as the PHQ-D measures the absence of well-being as opposed to the FEW16. The strong correlation of the FEW16 with depression underlines its validity, as depression is a common comorbidity in HF. In addition, Kolip & Schmidt differentiated between the QoL measured by the SF36 and physical wellbeing measured by the FEW16 as two different constructs, but agreed to a considerable overlap. For validation, they chose two SF36 subscales, Vitality and Pain, together with two questionnaires that assess back pain. Thus, they concentrated on the physical part of the FEW16. The fact that the FEW16 total score showed a stronger correlation with the psychological than with the physical SF36 component does not contradict the FEW16's validity, as it contains psychological questions as much as physical ones. Given the validity of the FEW16, this rather suggests a stronger impact of psychological factors on overall physical well-being than physical ones, in line with our results about the FEW16's prognostic value. Faller et al., examining the impact of depression and NYHA class on QoL, made the interesting conclusion: 'in certain patients, Quality of life may depend to a larger extent on the presence and severity of depression rather than on the severity of heart failure'. 11 Taking this into account, the FEW16 seems to be a valid instrument to measure physical well-being in HF patients.
The FEW16, 36-Item Short-Form Health Survey, and PRIME MD Patient Health Questionnaire German short version questionnaires results
The SF36 results from this study confirm the SF36 results published in Scherer et al., 7 where all scores increased significantly during beta-blocker up-titration. All three questionnaires indicate an improvement of QoL and well-being from baseline to FU1, which was mostly annihilated at FU2. This pattern may result from the fact that beta-blocker uptitration happens at the beginning of the study so that changes in well-being and so on are most likely to occur at this stage. Later, patients may get used to their better health and may reflect less consistently on the difference between how they felt at baseline and FU2. Additionally, patients may experience a feeling of being taken care of and of hope for improvement of the illness at the beginning of the study, which, over time, may fade again, although this remains speculation until tested in more detail. An additional effect may result from the reduced number of patients at FU2.
Relation between clinical measurements and FEW16 scores
The negative correlations between heart rate and FEW16 total score and Ability to Enjoy and Resilience are interesting. Heart rate reduction is a therapeutic target of betablocker treatment of HF patients and lower heart rate correlated positively with lower mortality in elderly patients during the CIBIS-ELD trial. The achieved betablocker dose level on the other hand did not predict mortality. 8 Our result that a lower heart rate was associated with better physical well-being seems to point into the same direction. The severity of HF expressed by LVEF and NYHA did not significantly correlate with any of the FEW16 scores, although we found a weak correlation between NYHA class and Resilience. This is consistent with the report by Müller-Tasch et al. that LVEF did not contribute to QoL. 10 Some previous studies found that severity of HF (i.e. NYHA class) predicts QoL, 40 in particular, the physical dimension of QoL. 11, 40 These differing results may be explained by the fact that Faller compared patients of NYHA class I/II with class III/IV, but 95% of our patients were in NYHA class II/III. Thus, the distribution of NYHA classes in our population may have been suboptimal to test for the impact of NYHA class on QoL. The FEW16 should be used on a larger and-regarding NYHA class-more heterogeneous sample to generate conclusive findings. The significant correlation of major depression with all FEW16 scores reflects the negative impact of depressed mood on the physical and psychological dimension of QoL in HF patients found earlier. 10, 11, 40 Age and sex did not significantly correlate with any FEW16 score. We thus conclude, as did Kolip & Schmidt, that the FEW16 is gender-independent and age-independent. Nevertheless, our study did not show the positive correlation between male sex and Inner Peace that Kolip & Schmidt 13 found in their first validation. Further, we did not find higher FEW16 total scores in men than women, as Albani et al.
18 did in their non-clinical population. Both results may be explained by the difference in health status of the populations examined in the different studies. The 6MWT correlated significantly with Resilience, Inner Peace, and Ability to Enjoy in the whole patient sample. When examined in strata of gender, the FEW16 total score only correlated significantly with the 6MWT in men. This finding needs to be corroborated in a larger sample, but conclusions are intriguing: Are women more decisive in forcing their body to function? Do sexes differ in their perception of feeling physically well? Answers to these questions, some already addressed in clinical studies, [41] [42] [43] may contribute to improve the care of HF patients by applying better tailored strategies to their specific needs.
Relation between changes in FEW16 values and clinical parameters and SF36
Changes in the FEW16 correlated with the changes in both physical and psychological aspects of QoL between baseline and FU2, but not with changes in clinical parameters. Interestingly, although FEW16 Vitality showed a strong correlation with SF36 Vitality and Physical Functioning at baseline, its changes correlated not only with those in Physical Functioning, but also with those of PHQ-D subscales Feeling tired/having little energy and Difficulties sleeping. All FEW16 subscales but Vitality reflected the changes in Little interest/pleasure in doing things and all but Ability to Enjoy for those in Feeling tired/having little energy. Of particular importance, all FEW16 subscales had a tendency to or correlated significantly with Thoughts of suicide. Consistently, changes in Inner Peace correlated with changes of more PHQ-D subscales than any other. This underscores that the construct measured by the FEW16 in this trial was highly related to the QoL of our patients.
Impact of psychological vs. physical well-being The FEW16 total score correlated stronger with the psychological than the physical SF36 component scale. This means that the management team needs to be aware of the psychological and social situation of the patients in order to be able to best support patients' overall well-being. At the same time, it needs to be acknowledged that the interdependency between these factors requires more research. 44 Back in 1977, George L. Engel with his biopsychosocial model was first requesting to include a more holistic view of the patient into the definition and treatment of health and disease. 45 In 2004, Yolanda Alonso published a study where she investigated the frequency of inclusion of this concept into research papers and found no increase between the periods of 1978-82 and 1996-2000. 44 Our results once more strengthen the view that more factors impact on patient health than assessed through clinical measurements and that they should be included into treatment and research.
